The management of a case of respiratory stridor aggravated by a displaced oesophageal tube is presented. The anaesthetic care was complicated by an acute tracheo-oesophageal fistula produced during the removal of the oesophageal tube.
The use of oesophageal tubes to avoid the unpleasant consequences of oesophageal strictures is well known. The complications of these tubes have been documented. '·3 This case illustrates a problem with the Celestin pulsion tube not previously reported.
CASE REPORT
A previously fit 59-year-old housewife presented to the ENT department with worsening inspiratory stridor of two months' duration which had become continuous and moderately severe in the previous two weeks. Oesophagoscopy six months earlier had revealed a squamous cell carcinoma of the upper oesophagus with a stricture reported as being 2 cm below the arytenoids. A Souttar oesophageal tube had then been inserted and she had received a course of radiotherapy. Subsequently several indirect laryngoscopies had shown the stridor to be the result of bilateral recurrent laryngeal nerve palsy.
She was admitted in order to change the Souttar tube for a Celestin pulsion tube. This was to be done because it was thought that any displacement might further compromise the airway and the Celestin tube has a lower incidence of displacement. Direct laryngoscopy was carried out uneventfully under general anaesthesia with spontaneous ventilation and intubation of the trachea was easily performed. No distortion or oedema of the upper airways was noted. The Souttar tube was replaced with a Celestin tube. It was decided not to perform a tracheostomy.
Two days later the patient became more stridulous and physically exhausted, An emergency tracheostomy was planned. On examination she was cold and clammy, cyanosed, barely able to speak with a thready pulse and tachycardia of 120 per minute. She was receiving oxygen by face mask. Auscultation of the larynx revealed that stridor was present during inspiration only. The patient was transferred urgently to the operating room.
The patient's condition deteriorated in the ten minutes that it took to complete the transfer. She had become unco-operative with non-purposeful movements and was noticeably more cyanosed despite the application of 100% oxygen with PEEP. The deterioration and the onset of a bradycardia was thought to indicate imminent cardiorespiratory arrest.
With the surgeon scrubbed, tracheostomy set open and cricothyroid puncture set at hand, anaesthesia was induced with thiopentone 30 mg. Suxamethonium 50 mg was given as soon as assisted ventilation by hand had been established. Direct laryngoscopy revealed that the Celestin tube had migrated cephalad to the level of the epiglottis and would require repositioning. Tracheal intubation with a 6.5 mm orotracheal tube on an introducer was accomplished though the Celestin tube decreased vision considerably. The larynx, cords and proximal trachea were seen and appeared normal. Anaesthesia was maintained using isoflurane and nitrous oxide and muscle relaxation using atracurium.
The tracheostomy was successfully completed and the oral tube removed before repositioning of the Celestin oesophageal tube was attempted. The surgeon decided to remove the Celestin tube using the balloon introducer which was inserted into the oesophageal tube. The cuff of the introducer was inflated with the recommended volume of air and the Celestin tube was removed by traction on the introducer. As this manoeuvre was completed it became impossible to ventilate the patient. It was noted that the balloon of the introducer had herniated through the distal end of the Celestin tube. Ventilation was restored by manipulation of the tracheostomy tube, but the airway was not secure. Oesophagoscopy revealed a large tear in the posterior tracheal wall through which the tracheostomy tube had fallen. It could be maintained in the trachea only by sustained forward manual traction and in this position ventilation was possible. A gum-elastic bougie was placed through the tracheostomy tube while in the supported position and then the tube was removed. With difficulty a 7.0 mm cuffed Magill orotracheal tube was passed over the bougie into the remains of the distal trachea. The damage to the trachea and oesophagus was found to be irreparable and the patient died twelve hours later.
DISCUSSION
Two features of this case are the anaesthetic management of the compromised airway and the production of the tracheo-oesophageal fistula during the removal of the Celestin tube.
Accepted techniques for managing a compromised airway include gaseous induction with a volatile agent, awake intubation using topical anaesthetic agents, tracheostomy or cricothyroid puncture under local anaesthesia. In this case it was felt that none of these techniques was appropriate because the patient was uncontrollable and cardiorespiratory arrest imminent.
The initial cause of stridor in this patient was known to be unopposed approximation of the vocal cords due to loss of the abductors supplied by the recurrent laryngeal nerves. Possible explanations for the rapid worsening of the patient's stridor were distorted anatomy because of the tumour and radiation, oedema or a displaced oesophageal tube. However, two days previously the anatomy of the upper airways was seen to be normal and no oedema had been present. The possibility of acute oedema was considered but thought unlikely. These facts, coupled with the patient's condition, lead to the choice of an intravenous induction followed by suxamethonium to provide rapid onset of optimum conditions for direct laryngoscopy and intubation. Cricothyroid puncture would have been performed if intubation was unsuccessful. In fact the patient's deterioration was due to cephalad migration of the oesophageal tube.
Tissue damage during the positioning of oesophageal tubes is a recognised complication but usually occurs in the friable areas around strictures or neoplasms. In this case malpositioning of the introducer made damage inevitable. The balloon introducer and its inflating cuff are used for the insertion and removal of the Celestin pulsion tube. Normally the cuff is inflated inside the Celestin tube and by gripping the sides of the oesophageal tube allows the assembly to be pushed or pulled as required. The cuff is designed so that if it is passed right through the Celestin tube the diameter of the inflated cuff will be no bigger than that of the Celestin tube itself. Tissue damage is thus minimised during positioning. The introducer cuff was found to be positioned half in and half out of the Celestin tube at its distal end. In this position the cuff herniates when filled with the recommended amount of air (Figure 1 ). This herniation was believed to be responsible for the large tear shown in the post mortem examination (Figure 2) . The pathologist noted that the tear originated in normal oesophageal tissue and extended into an area of fibrosis and friability, caused by the combined effects of tumour and . radiation, 4 cm below the arytenoids. It appears therefore that tracheo-oesophageal damage was inevitable irrespective of the pathology present. The introducer used in this case was not found to be faulty. New balloon introducers supplied by the manufacturer all performed in a similar manner when inflated with the correct amount of air but positioned at the distal end of the Celestin tube. It is suggested that distance markers on the introducer would prevent this problem from occurring.
The anaesthetist should be aware of the possibility of migration of the oesophageal tube and the trauma to the tissues that can occur in this procedure.
